MunncTEepCTBO HAYKH H Bhiciiero oopazoBanus P®
DenepanbHOE rocyjapcTeeHHoe GroeTHOe 00pa3oBaTebHOE YUpeKIeHHE
BbICIIEro 00pa3oBaHus
«HanuoHnaabHbIA HeclieoBaTeIbCKHi yHHBepcuTeT «MOU»
Ouauan PI'bOY BO «HRY «MI3M» B 1. Bosukckom

Hanpagnenne noarorosku: 13.03.01 TennosHepreTHKa H TEJIOTEXHAKA
HaumenoBanue o6pa3oBaTebHoll nporpamMmbl: Tenio3HepreTHYecKHe CHCTEMbI H LU(pPOBLIE TEXHOIOIHH
Ypoeenn o6pazoBanun: 6akanaBpuar

®opma obyueHHsI: OUHas

PaGouasi nporpaMma JAHCHMIJIHHBI
INPOI'PAMMMPOBAHME AJITOPUTMOB YIIPABJIEHUS (npoduas 1)

Baok: Bnok 1. «JucuunanHbl (MOLYIH)»

Yacts, popMHpyemMas Y4aCTHHKAMM

Yacrs Gi1oka:
ofpa3zoBaTeILHLIX OTHOLIEHUH

Ne gHcuMNIKMHBI N0 yyeGHOMY MJIaHY: B1.B.07

TpyaoeMKoCTb B 3a4eTHBIX eIHHHLAX: 8 cemecTp - 6

Yacos (Bcero) no yueGHoMy miany: 8 cemecTp - 216

Jlexuuu 8 cemecTp - 32 uaca

TpakTHuyeckune 3aHATHS 8 cemecTp - 32 4aca

JlaGopaTopHbie paGoTbi YueOHbIM NIIAHOM He MPe1yCcMOTPEHbI
KoncyabTauuu no kypcosomy npoexty/ pabore: Y4e6HLIM NUIAHOM He MpeIycMOTPeHbI

CamocTosTesibHas paGoTa § CoMACTR-LIG aton

BKITIOYAs:
PI'P 8 cemectp - 16 yacor

ITpomexyTouHas aTTecTALHN:

9K3aMeH 8 cemecTp — 2,5 yaca

Kourpoas:

9K3aMeH 8 cemecTp — 33,5

Bosoxexmii 2023



IMPOI'’PAMMY COCTABMUJIL:
Crapumii npenonasatens Kadeapsl

OHEPreTUKH Munuronss [11.M.

(IOMKHOCTH, YueHas CTENEHb, YYEHOE 3BAHHE) (pacmuQpoBKa MOAMACH)

H.o. 3aBenyromero kadenpoit DHEpreTHKH M.C. Upanunxuii

(HaipaHue Kadeaps) ( op,n% (pacumgposka NoANUCH)

PykoBomurens o0pa30oBaTeNbHBIX NpOrpaMM TemOSHEepreTHYecKHe CHCTEMBI M IH(POBEIE

TEXHOJIOTUH —
HouenT xadeapsr JHEPreTHKH, —~ 7//

K.T.H., JIOIIEHT M.M. Cyrranos

(1OJDKHOCTE, YYeHas CTENEHb, YUEHOE 3BaHHE) (Mo IUcE) (pacmmugpoBKa NoMHCH)

COI'JIACOBAHO:

H.o. 3aBenyromero xadenpoit DHEpreTuku M.C. UBanunkuii

(Ha3panue kadeapst) (pacmugpoBKa NoIMHCH)




1. HEJIX U 3AJAYHN OCBOEHMU A JUCIIAITIJIMHBI
Llesib10 0OCBOECHMS AUCUUILIMHBI SBISIETCS M3YYE€HHE METOIOB M CIOCOOOB alrOPUTMH3AINHI U IPOTPAMMHPOBAHUS ISl TOCTPOCHUS 3(PpPEeKTUBHBIX U

Ha[[é)KHI)IX CHUCTCM aBTOMATUYCCKOI'O YIIPABJICHUA.

3azlaanu AUCIHHUIIINHBI ABJIAIOTCHA:

- U3y4eHHE Hay4YHO-TEXHUYECKON NH(OPMALINU, OTEUECTBEHHOTO U 3apyOeXHOTO OIbITAa IO TEMATUKE JUCIUIINHBL,
- IpUOOpEeTeHNE HABBIKOB Pa3paOOTKH TUIOBBIX AJITOPUTMOB M MPOTPaMM JJIsl PETYIUPOBAHUS IHEPTETUUECKUMU, TEINIOTEXHUUYECKUMU U TEIUIO -

TEXHOJIOTUYCCKUMU ITpoHeCcCaMu.

dopmupyembie 'y OOydYalOMIETOCs KOMIETEHIMHM U 3alJIaHUPOBAaHHBIC pPe3yJbTaThl O0y4YeHHMsl 10 JUCIMIUIMHE, COOTHECEHHBIE C
WHAUKATOPAMU JOCTUKEHHUS] KOMIIETEHIMIi:

KO}I U HAMMCHOBAHHNEC KOMIICTCHIINHN

KOZ[ 1 HAUMCHOBAHU ¢ HHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHA

3anaHnpoBaHHbIE Pe3yabTaThl 00yYeHHs

ITK-1. Criocoben YIPaBIATH
TEXHOJIOr MYECKMM 060pyI0BaHUEM,
BBIOMPATh CEPUIHOE M MPOEKTUPOBATH HOBOE
obopynoBaHue

ITIK-1.1 Bemonnser c60p ¥ aHamu3 JaHHBIX MO
3a]aHHOM  TeMaTHWKe, OOOCHOBBIBAET  BHIOOD
TEXHOJIOTHYECKUX PELICHUH.

3HATh:
- OCHOBHbIE TEPMUHBI, OTIPEACTICHUS U MOHATHUS (IPUMEHUTEIHHO
Kk oOnactu npoektupoBanus CAP);
- OCHOBHBIE METO/Ibl U CIIOCOOBI AITOPUTMH3AIINH;
- ycTpoiicTBo u nipuHIum padotsr [JIK;
- TNPUHUOUINBl TPOrPAMMUPOBAHMS KOHTPOJUIEPOB Ha S3bIKaX
MOK 6113.
yMeTh:
- pazpabaTbIBaTh AITOPUTMBI JJIS1 YIIPABJICHUS TEXHUUYECKUMU
00BEKTaMU;
- IPOrPaMMHPOBATh PA3IUYHbIE AITOPUTMBI Ha PA3HBIX S3bIKAX
MOK 6113.




2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI BO

JlMcuuIuiiHa OTHOCHUTCS K  4YacTH  (OPMHPYEMOW  YYaCTHMKAMU  00pa3oBaTEIbHBIX
OTHOILIGHUM, Oyoka guciuIuiMH | 1o HampaBieHuto noarotoBku bakamasp 13.03.01
Temnosnepreruka u TeruioTexHuka (npoduiu: TennosHepreTuueckue CUcTeMbl U LU(POBbIE
TEXHOJIOTHH).

JucuuruinHa 6azupyercs Ha 3HAHUU AUCHUILTNH: «MH(bpOopMaTHKay.

JI71st OCBOCHMSI TUCIUILIAHBI, 00y4YatONUNACs TOJKEH:
3HATh:

- OCHOBHBIE TEPMUHBI, ONPEAEICHHS U MOHATHS (MPUMEHUTEIBHO K 00JIaCTH MPOEKTUPOBAHUS
CAP);

- OCHOBHBIE METO/Ibl U CIIOCOOBI AITOPUTMH3ALNY;

- ycrpoiictBo u npunuun padotsl [1JIK;

- IPUHIMIIBI IPOTPAMMHUPOBAHUS KOHTPOJIJIEPOB Ha s3bikax MOK 6113.
yMeThb:

- pa3pabaTbIBaTh AITOPUTMBI JUIsl YIIPABJICHUS TEXHUUECKMMH O0BEKTAMH;

- IPOrpaMMUPOBATh PA3JIMYHbIC aJITOPUTMBI Ha pa3HbIX si3bikax MOK 6113.

Pesynprathl 00pa3oBaHus, MOJY4YEHHbIE IPU OCBOECHUM JUCLUIUIMHBI, HEOOXOIUMBI IpU

BBITIOJIHEHUE BBIITYCKHOM KBaJTN(DUKALIMOHHOM paboTHL



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1 CTtpykTypa IMCUMILTHHBI
OO1mast TpyI0EeMKOCTh JUCIUILIMHBI COCTABIISET 3 3a4eTHbIC eMHUIIbI, 108 yacos.

Ne

n/

Paznen mucuunivHel.
dopma IPOMEXYTOUHON
aTTecTaluu
(no cemecmpam)

Ha

Bcero
4acoB

pazzen

Cemectp

Pacnipenenenue TpynoemkocTH pasaena (B 4yacax) 1o BUIaM

yueOHOH paboThI

KonraxtHas

Jlex

Ilp

JIab

KIIP

MKKII

ITA

CP

Konr-
poIb

ConepxaHnue caMOCTOSTENLHON paboThI
(c ykazanuem Ne UCTOUHMKA O T1. 5.1 u
CTpaHUI[ B HEM)

MeTob! U Crioco0bl
aHFOPI/ITMI/ISaHHI/I

28

20

[IpopaboTka u MOBTOpEHUE
JIEKIIMOHHOT'0 MaTepuania.
N3ydenue nureparypsl

[1], cTp. 3-40

[Iporpammupyembie KOHTPOJLIEPHI

32

20

[IpopaboTka u MoOBTOpEHNE
JIEKIIIOHHOT'0 MaTepuaa.
N3yuenue nurepatypsl

[2], ctp. 11 — 27

HNHCTpyMEHTBI IPOrpaMMHUPOBaHUS
IIK

32

20

[IpopaboTka u MoBTOpEHNE
JIEKIIIOHHOT'0 MaTepuaa.
N3yueHue nurepatypsl

[2], cTp. 32-48

JlaHHbBIE U TIepeMEHHbIE

27

15

[IpopaboTka u MOBTOpEHNE
JIEKIIIOHHOT'O0 MaTepuaa.
N3yuenue nurepatypsl

[2], cTp.50 — 77

KoMmoHeHTsl opranu3zanmu
MPOrpaMm

28

16

[IpopaboTka u MoBTOpEHNE
JIEKITMOHHOT'0 MaTepuaa.
N3yuenue nurepatypsl

[2], cTp.78 — 100

S3p1k MOK

73

12

28

25

[IpopaboTka 1 MOBTOpEHNE
JIEKLIMOHHOI'0 MaTepuania.
W3yuenue nurepatypsl

[2], cTp.107 - 167

Oxzamen

36

2,5

33,5

3auer NpoOBOAUTCA B YyCTHOH (opme

HTroro:

216

32

32

2,5

116

33,5

IIpumeuanue: Jlex — nexuuu; IIp — npaktudeckue 3anstus; Jlab — mabGoparopubie paboTsl; KIIP — aynuropHble KOHCYAbTallMU MO KYPCOBBIM

npoekram/padotam; MKKII — muauBHayanbHbIE KOHCYJIBTALMM MO KypCOBBIM mpoekTam/padoram; IIA — mpomexyrounas atrecranms; CP —
CaMOCTOSITENIbHAS

pabota

CTYJICHTA.




3.2 KpaTkoe coep:xxanue pa3jiesioB
1.Memooul u cnocodul areopummuzayuu
[onsitue anropurma. brok-cxeMbl anropuT™MoB ynpasieHus. I'pad nmepexoa0B J10ru4ecKoro
YIPABJICHMUS.
2. IIpoepammupyemvie KOHMPOLIEPL
Onpenenenue [TJIK. Bxoasi- Beixoas! IIJIK. Pexum peanbHOro BpeMeHH U OrpaHMUYEHUs Ha
npumenenue [1JIK. Yenosus padotel IUIK. UaTerpauus [1JIK B cuctemy ynpasiieHus
npennpustiueM. Jloctynaocts nporpammupoBanus. [Iporpammusiii [1JIK. Pabounii nukin u
BpeMs peakuuu. Ycrpoiictso [1JIK.
3. Uncmpymenmol npoepammuposanus IIJIK
Kommnekcel npoekrupoanust MOK 61131-3. IHCTpyMeHThI KOMILJIEKCOB MPOTpaMMHUPOBAHUS
ITJIK. KomnonenTsr Codesys.Ctpoenue komruiekca Codesys.
4. /launvie u nepementule
DOnemeHTapHble TUIIBI JaHHBIX. [losib30BaTenbCKUE TUIBI AaHHBIX. [lepeMeHHbIe.
5. Komnonenmui opeanuzayuu npocpamm
Onpenenenne koMmnonenta. Oynkuuu. yHKMoHaNbHbIE 010KH. [IporpaMMel.
6. Azviku MOK
[Tpo6mema nporpammupoBanus [1JIK. CemerictBo s1361k0B MOK. S3bIK TUHEHHBIX HHCTPYKITUH.
CtpykTypupoBaHHBIN TeKCT. Penelinbie nuarpammel. O yHKIIMOHATBHBIE OJTOKOBBIE THArPaMMBI.
[TocnenoBarenbHbIe (YHKIIMOHATBHBIE CXEMBI.

3.3. TeMbl NpaKTHYECKHUX 3AHATHH

. Pa3zpaboTka anropuTMOB yIpaBieHUsS TEXHUYECKUM 0OBEKTOM

. [IporpamMmMupoBaHye Ha S3BIKE JIMHCHHBIX MHCTPYKIMMA |L

. [IporpamMmMupoBaHue Ha S3bIKE CTPYKTYPUPOBAHHOTO TeKkcTa ST

. [IporpamMmMupoBaHue Ha sS3BbIKE peledHbIX quarpamMm LD

. [IporpammupoBanue Ha s3bIKe QYHKITMOHAIBHBIX OJTOKOBBIX quarpamm FBD

. [IporpamMmMupoBanue Ha S3bIKE MOCIEAOBATEIBHBIX (PYHKITMOHATBHBIX cXeM SFC
. [IporpamMmMupoBaHre Ha S3bIKE HEMPEPHIBHBIX (DyHKIIMOHAIBHBIX cxeM CFC

~NOoO ok W

3.4. Tembl 1a00pPaTOPHBIX padoT
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHBI.
3.5.PI'P

MOI[@J'II/IpOBaHI/IC CHUCTEMbI aBTOMATHYCCKOI'O PEryJIupoBaHHUA IIOOJAYN H606XOI[I/IMOFO KOJIN4YCCTBaA
BO3YyXa B TOIIKY KOTJIAa Ha SA3bIKC JIMHEHHBIX PIHCpr1(I.[PII>i.

3.6. KypcoBoii npoekTt (kypcoBasi pa60Ta) y4eOHBbIM INIAHOM He IpPeayCMOTpPeHa.



3.7. CooTBeTCcTBHE pa31e/10B TUCHHUILINHBI U (JOPMHUPYEMBIX B HUX KOMIIEeTeHIH il

Howmep u HanMmeHOBaHUE Howmep paznena mucuurinsel (B OneHo4YHOE CPENICTBO
pe3yabTaToOB 00pa30BaHUS O Kompr coOoTBeTCTBUU C 11.3.1) (TUII 1 HAIMEHOBAHUE)
AUCLUIIIINHE WHINKAaTOPOB 1 2 3 4 5

(B COOTBETCTBHH C pa3zaeiioM 1)
3HaTh:
- OCHOBHbBIE METOJbI U CHOCOOBI Otuer mpakTuueckoi padotsr Nel
ITOPUTMHU3ALINY; IK-1.1 Teopernueckast KOHTpOJIbHAs padoTa
- YCTPOMCTBO M TMPHUHIUI PaOOTHI + Teopernueckast KOHTpOJIbHAsK paboTa
IJIK;
- TPUHIHUIBI TTPOTPAMMHPOBAHUS + | 4+ + Otuet npakTHueckux padot Ne 2-7
KOHTpOJUIepoB Ha s3bikax MOK [K-1.1 Otuer 1a00paToOpHBIX PabOT
6113. Teoperndeckas KOHTpOJIbHAs paboTa
Ymersb:
- pa3pabaTbIBaTh AITOPUTMBI JJIS
YIIPABJICHUS] TEXHUYECKUMU IK-1.1 IIpakTyeckas pabora Nel
00BEKTAMU;
- IPOrpaMMUPOBATh Pa3IMYHbIC OTtueT npakTUYecKux padoT Ne 2-7
AITOPUTMBI Ha Pa3HBIX SI3bIKAX IK-1.1 Otuet 1abopatopHbIX padboT Ne
MOK 6113.




4. KOMIIETEHTHOCTHO-OPMEHTHPOBAHHBIE OIIEHOYHBIE MATEPHUAJIBI
JUIST TEKYIETO KOHTPOJSI YCIEBAEMOCTH W HNPOMEXYTOYHOI
ATTECTALIMM MO JUCIUATIINHE

4.1. Texkymuii KOHTPOJIb YCIIEBA€MOCTH 110 AU CHUILIMHE:

— BBITIOJIHEHHUE U OTYET NMPAKTHUYECKUX padboT
— BBITIOJIHEHHUE U OTYET JTA0OPATOPHBIX padOT
— TeOpeTUYecKasi KOHTPOJbHasl paboTa

bannpHO-peUTHHIOBasA CTPYKTYpa AUCLUIUIMHBI SBIISIETCS IPHIIOKEHUEM A.

4.2. IlpoMe:xyTOUYHAasI aTTECTALHUSA 10 JUCHMIJIMHE (YACTH IMCUMILJIMHBI):

[IpomexyTouHas aTTecTalys 1o UTOraM OCBOCHHUS AUCLIUILIUHBI (MOIYIs) — DK3aMeEH.

OneHka onpezensercs B cOOTBETCTBUU ¢ [losoxkeHneM o 6alIbHO-PEUTHHIOBON CUCTEME JUIs
cryaeHToB HUY «MOW» Ha 0ocHOBaHUM CEMECTPOBOM U 3K3aMEHAIIMOHHOMN COCTaBIISIOLIHX.

B npunoxenue kK AMIIOMY BBIHOCHTCS OLIEHKA 3a 6¢ceMecTp

IIpumeuanue: OreHOYHbIE MaTepHalbl IO JAWCHUIUIMHE TpUBENEHbl B (DOHIE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCIHUIIJIMHbI

5.1 Jluteparypa:

1 BacunbeBa, M. JI. OCHOBBI alropuTMH3alMi U TpPOrpaMMHUpOBaHus. ba3zoBble anropuTMBbI:
yue6.-meto. nmocodbue / U. JI. BacunbeBa. - Bonkckuit: ®unmnan MOU B r. Bomxkckom, 2014. - 44
c.

2. Ilerpos WM.B. Ilporpammupyembie KOHTpoJuiephl. CTaHAapTHBIE A3BIKM W MPUEMBI
npukiagHoro npoekrupoBanus/ [lox pen. npod. B.I1. Ipskonoa. — M.: COJIOH-IIpecc, 2015. —
256 c.: un. — (Cepus «bubimoTreka HHXEHEPa»).

5.2JIuueH3u0HHO€e U CBOOOHO PAaCcIPOCTPaHsieMoe MPOrPaMMHOe odecrneyeHme:
1. Codesys

5.3UHTepHeT-pecypchl, BKJIAKYasA npodeccuoHaJbHbIe 0a3bl JaHHBIX M HHG(pOPMaLMOHHO-
CIIPABOYHbIE CHCTEMbI:

1.9BC Usparenscta "Jlans": http://e.lanbook.com/

3. OBC «YHuBepcuterckas obubnuoreka onain»: http://biblioclub.ru

4.9BC «HDJIBYK»:http://www.nelbook.ru/

5. Hayunas snexkrponHas 6ubmuoteka eLIBRARY: http://elibrary.ru

6.baspimanasix WEB OF SCIENCE: http://webofknowledge.com

7. Bassl maHubIx Scopus: http://www.scopus.com.

8. ApXWB WHOCTPaHHBIX HAYYHBIX KYPHAJIOB:

http://archive.neicon.ru/xmlui/community-list

9. XKypnans! uznarensctBa Elsevier (komnekiuu Energy u ComputerScience):

http://www.sciencedirect.com.

10. XKypuanNature: http://www.nature.com

11.KypnanScience: http://www.sciencemag.org/

12. UudopmammonHas cucrema «EamHoe okHO mocTynma K oOpa3oBaTeNbHBIM pecypcam»:
http://window.edu.ru/

13. ®enepanbHbIi HEHTP HHGOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB: http:/fcior.edu.ru/



http://e.lanbook.com/
http://biblioclub.ru/
http://www.nelbook.ru/
http://ntb.mpei.ru/bitrix/redirect.php?event1=news_out&event2=http%3A%2F%2Felibrary.ru&event3=Журналы+на+платформе+eLIBRARY&goto=http%3A%2F%2Felibrary.ru
http://webofknowledge.com/
http://www.scopus.com/
http://archive.neicon.ru/xmlui/community-list
http://www.sciencedirect.com/
http://www.nature.com/
http://www.sciencemag.org/

14. Hayunas snexkrponnas oubnunorexka eLIBRARY: http://elibrary.ru
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

JlekuMM ¥ TPaKTHYECKHE 3aHATHS TPOBOAATCS B Y4YEOHBIX AayIAUTOPHUAX, CHAOKEHHBIX
MYJIbTUMEUHHBIMA CPEICTBAMH JJISi MHTEPAKTHBHOTO O0y4eHHs, 000pYyJOBAHHBIX HATJISIIHBIMU
mocoousiMu,  OOOpyTOBaHWEM  JUIS  TIOKaza  OOydJarommx  MaTepuajoB  (TEJICBU30D,
BUJICOMarHuTo(oH), CpeaCcTBaMU 3BYKOBOCIPOU3BEIEHUS, JOCKON ayAWTOPHOM, 000pyJOBaHHEM
JUIS TIPE/ICTaBICHUS IPEe3eHTalul (11J1a3MEHHas IIaHEeNIb, IEPCOHAIBHBIM KOMIIBIOTED).

Heo6xoanmoe mporpaMMHoe oOecrieyeHue:

1. Codesys

VYueOHble 3aHATUSA MNpPOBOJAATCA B Jaboparopusx «MareMaTH4eckoro MOJEIUPOBAHUS
uHpopmanronHo obecnieueHuss CAY», «MUKpPOIEKTPOHUKHA U MUKPOIPOLECCOPHONH TEXHUKUY,
«TexHnuecknx CPEICTB aBTOMAaTUYECKOTO YIIPABIICHUS.


http://ntb.mpei.ru/bitrix/redirect.php?event1=news_out&event2=http%3A%2F%2Felibrary.ru&event3=Журналы+на+платформе+eLIBRARY&goto=http%3A%2F%2Felibrary.ru

IpunoxenuneA

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI
I[TPOITPAMMUIPOBAHUE AJII'OPUTMOB YIIPABJIEHHMA

(Ha3BaHME JMCLIUIUIHHBI)

8 cemecTp
IlepeyeHb KOHTPOJILHBIX MEPONPUSTHI TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH 10 UCHUILIHHE!

KM-1  Ortuer npakTnieckux pador
KM-2  Teoperudeckas KOHTpOJIbHAS paboTa
KM-3  3amura PI'P

Bua npomeskyTo4HO# aTTecTAlMU — IK3aMeH

TpynoeMKoCTh IUCHUIUIMHBI = 6 3.€.

Howmep | Paznmen Nunexc KM -1 |[KM-2| KM-3 DK3aMeH
pazgen | mucuuiuiiabl | KM:
a
1 MeToasl ¥ cIOCOOBI + + +
QIITOPUTMHU3AITUT
2 [Iporpammupyemblie + + +
KOHTPOJUIEPHI
3 HNucTpymMeHTHI + +
+ +
nporpammupoBanus [TJIK
4 JlaHHBIC ¥ IEpEMEHHBIC + +
5 KommoneHTsl opranuzamnuu + + +
MIPOrpaMm
6 A3tk MOK + + + +
MunumasbHbiil 6amt 3a KM 10 10 20 20
MakcumanpHbiil 6amt 3a KM 15 15 30 40




MuHHCTEPCTBO HAYKH M BbicLIero odpa3osanus P®
denepajibHOE TOCYIaPCTBEHHOE O0I0sKeTHOE 00pa3oBaTeIbHOE YUpeKIeHue
BbICILIEr0 00pa30BaHuA
«HaunoHaJbHBIN HCCIeA0BATEIbCKUI YHUBepcuTeT «MIW)»

Hanpasnenue noaroropku/cnenuagabHocTh: 13.03.02 DiiekTpo3HepreTnka M 3JIeKTPOTEXHUKA

HaumenoBaHue 00pa3oBaTe/IbHOI NPOrpaMMbl: JIeKTPOIHepPreTHYECKHE CHCTEMbI M HU(POBBIE TEXHOJIOTHH,
[udpposrie cucTeMbl peJieifHOM 3aIIUTHI H ABTOMATHKH, I MapodjiekTpocTaHIMHA H U] POBLIE TEXHOJIOTUH,
HHTe/uIeKTyanbHAS BO300HOB/IsIeMAasi JHEPreTHKA

YpoBens 00pa3oBanusi: 6akaiaBpuaT

®opma 00y4eHHUsI: O4HASA

OuneHouHbIe MaTepHuaJibl 10 TUCHUILINHE

b1.B.11 TIPOI'PAMMMUWPOBAHUE AJITOPUTMOB YIIPABJIEHUA

Bosxekmnii 2023



OneHouHble MaTepUabl

o JUCHUIUIMHEC TMPCAHA3SHAYCHDBI

JJId OUNCHKH:JOCTHXKCHHUA

00yJaromuMUCs 3aIUIaHUPOBAHHBIX PE3Y/IbTaTOB OOYYEHUS M0 AUCLUILTUHE, 3Tana (OPpMHUPOBAHUS

3aIlJTaHUPOBAHHBIX KOMHGTGHL{Hﬁ.

OLICHO‘-IHBIC MaTCpurajibl 10 AUCHUINIMHE BKIIFOYAIOT OLCHOYHBIC CPpCACTBA IJISA IMPOBCACHUA

MEpOIPUATUHI TEKYILEr0 KOHTPOJISA YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTALMM.

OneHouHbIe CpeACTBa IS OICHKU 3alITAHUPOBAHHBIX PE3YIbTaTOB OOYYCHHS TIO
JTUCIUIIIINHE, COOTHECEHHBIX C MHIUKATOPaMU JO0CTHXKEHUSI KOMIIECTCHIUMN:
Konpr
WHUKATOPO
3aruTaHUpPOBAHHBIC PE3YJIBTATHI 00YUECHHS B OIeHOMHOE CPErCTBO
0 AUCIUTUTHHE JIOCTHKEHU
g (TH ¥ HAUMEHOBAHUE)
KOMIIETEHII
uu
3HaTh:
OCHOBHBIE  TEPMHHBI, OMNPEACICHUS W  TOHATHUA IK1.1 OTueTr NpakTUYECKO
(mpuMeHuTeNbHO K 00nactu npoektupoBanus CAP) paboTsl Nel
3auer
OCHOBHBI€ METOJIbI U CITOCOOBI ATOPUTMH3AITAN IIK-1.1 3auer
yCTpoicTBO 1 npuHIUI paboTer [TJIK IK-1.1 OTYeT NpPaKTUYECKUX
pabot Ne 2-7
OtueTt 1a00pPaTOPHBIX
pabot Nel-6
3auer
MIPUHIIMUIIBI TPOrPaMMHUPOBAHUS KOHTPOJUIEPOB Ha A3BIKAX [K-1.1 OTtuer mpakTH4ecKon
MDK 6113 pabotsr Nel
3auer
Ymers:
paspabaThIBaTh AITOPUTMBI JUTS yIpaBICHUS IK-1.1
TEXHUYECKUMU 00BEKTaMU [TpakTuueckas paboTa
Nel
3auer
MPOrpaMMUPOBATh Pa3IMYHBIE AJITOPUTMBI HA Pa3HBIX [K-1.1 OT4eTr MpaKTUYEeCKUX

si3pikax MOK 6113

pabot Ne 2-7
OTuet 1a60PaTOPHBIX
pabot Nel-6

Coaepsxkanue oneHo4HbIX cpeacts. lllkana u KpuTepun oneHNBaHuUs.

OTtyer npakTHYeCKHX padoT.

IIpakTuyeckas pa60Ta «Pa3D3.60TKa AJITOPUTMOB YIIPABJICHHUA TCXHUYCCKHUM 00BEKTOMY

3amanue: PazpaboTarh anroput™ U MpeaCcTaBUTh €ro B rpaduueckoM Bue (OJI0K-CXEMBbI).




J1y1s1 3TOro HE0OXO0UMO:

1. IIpoananu3upoBaTh TEXHOJIOTUYECKUI TIPOLECC.

2. OnpenenuTh BXOAHBIE/ BBIXOIHBIC TAPAMETPBI U YITPABJISIOIINE BO3ICHCTBUSI.
3. YCcTaHOBUTH MOCIIEIOBATEIHFHOCTD BBITOJIHEHUHA TCHCTBUM

4. TlpencraBuTh OJIOK CXEMY.

Bapuant 1. Ynpasienue u KOHTpOJIb YpOBHEM BO/JIbl B Oake.
BapuanT 2. YnpasneHue 1 KOHTPOJIb TEMIIEPATyphl BOABI B OaKe.

IIpakTrueckasg padbora «IIporpaMMupoBaHie Ha S3bIKE JIMHEHHBIX HHCTPYKIMI |L»

3ananue 1. boiinep ympaBnsercs 2 kHonkamu: Ilyck u Crom, B ciiydae HENpeaBHIEHHBIX
CUTyaluil (aBapuu WM Mokapa) 0oiyiep JOKEH aBTOMaTHYECKH OTKIIIOYAaThCsl, IIPU ATOM CHCTEMA
yIpaBieHUs NOJIaeT TPEBOXKHBIN CUTHAN Ha JIAMITY.

Heobxonumo: Hanucate mnporpammy yrpaBieHHMs OOWIEpOM Ha SI3bIKE JIMHEHHBIX
uHcTpyKuui IL 1 co3nate BU3yanusanuio 0ObeKTa.

3anganue 2. Peanu3oBaTh IUIABHOE OTKPBITME M 3aKPBITHE 3aJBUKKH, IIPU 3TOM BBIBECTH
CTETEHb €€ 3aKPhITHS/OTKPBITHS B IPOLIEHTAX U 3HAYEHHUE YIPABIIAIONIErO CUrHalla B AUana3oHe 4 —
20 MA. Hanucate mporpamMmy yNpaBlIEHHs 3a/IBHJKKOM Ha sI3bIKE JIMHEWHBIX MHCTpyKuuil IL n
CO3/IaTh BU3YyaJIN3aINI0 00BEKTA.

IIpakTrueckas pabora «[IporpaMMupoBaHne Ha S3bIKE CTPYKTYPHPOBAHHOIO TeKcTa ST»

3aganue 1. boitnep ynpasisiercss 2 kHonkamu: Ilyck m Crom, B ciydae HENpeIBUACHHBIX
CUTyaluil (aBapuu UM noxkapa) Ooilyiep H0JKEH aBTOMAaTUYECKU OTKIIIOYAThCA, IPH 3TOM CUCTEMa
yIpaBieHUs MOIaeT TPEBOXKHBIN CUTHAN HA JIaMITY.

Heo6xomumo: Hammcate  mporpamMmy — ympaBieHust — OoisiepoM  Ha  sA3BIKE
CTpyKTypupoBaHHOTO TekcTa ST 1 co3iaTh BU3yalu3aluio 00beKTa.

3amanue 2. Peanu3oBaTh IJIaBHOE OTKPBITUE W 3aKPBITHE 33JBMXKKH, MPU STOM BBIBECTHU
CTENEHb €€ 3aKPbITHS/OTKPHITHS B MPOIIEHTAX U 3HAUYECHUE YIPABJIAIOIIEr0 CUTHAJIA B AUana3oHe 4 —
20 MA. Hanucate nporpamMmy ymnpaBii€HUsI 33JIBUKKON Ha S3bIKE CTPYKTYpUpOBaHHOTO TekcTa ST u
CO3aTh BU3YyaJIU3aIHI0 O0BEKTA.

[IpakTuueckas padota «IIporpaMmupoBaHie Ha A3bIKE PeleHHBIX auarpamMm LD»
3amanue 1. boiinep ynpasnsercs 2 kHonkamu: [lyck u Crom, B ciydae HENpeaBHICHHBIX

cUTyalui (aBapuu WK Noxapa) 0oiyiep TOHKEH aBTOMATHYECKU OTKITIOYATHCS, TIPU ATOM CHCTEMa
yIIPaBJICHUS MOAET TPEBOXKHBIN CUTHAJ HA JIAMITY.

HeoOxomumo: Hammcath mporpamMmy yrpaBlieHHS OOWJIEpOM Ha S3bIKE PEJNICHHBIX
muarpamm LD u co3pate Busyanuzamnuio oObeKTa.

3amanue 2. Peanu3oBaTh MIaBHOE OTKPBITHE W 3aKPHITHE 3aJBMXKKH, MPU STOM BBIBECTH
CTETEHb €€ 3aKPBITHS/OTKPHITHS B MMPOILIEHTAX U 3HAYEHHUE YIPABISAIONIErO CUrHANA B AUana3oHe 4 —
20 MA. Hamucath mporpammy ympaBieHHs 3aJBHKKOM Ha s3bIke penedHbIX auarpamm LD wu
CO37aTh BU3YyaIU3AIHIO OOBEKTA.

[Mpaktuueckas pabora «[IporpaMMUpOBaHHEe Ha sS3bIKE (YHKIMOHAIBHBIX OIOKOBBIX JMArpaMm
FBD»

Bananue 1. Boinep ynpasnsiercs 2 kaonkamu: Ilyck u Crom, B Cilydae HENMpPEIBUIEHHBIX
CI/ITyaHI/Iﬁ (aBapI/II/I N HO)Kapa) 60171J'Iep JAOJIKCH aBTOMAaTUYCCKU OTKIIIOYATHCA, IIPHU 3TOM CUCTEMA
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YIPABJICHUS TI01a€T TPEBOKHBIM CUTHAI HA JIAMILy.

Heo6xoaumo: Hammcats mporpamMMy ympasieHHs O0iiepoM Ha s3bIKe (PYHKIIMOHATBHBIX
6mokoBeIx quarpamm FBD u co3naTth Bu3yanu3aiuio 00beKTa.

3ananue 2. Peann3oBarh IJIaBHOE OTKPBITUE U 3aKPbITHE 3aJBM)KKH, MPU 3TOM BBIBECTU
CTCIICHB €€ 3aKpI)ITI/I$I/OTKpI)ITI/I$I B ITPOLCHTAX U 3HAYCHHUEC YIIPABJIAIONICTO CUT'HAJIA B JUAIIa30HC 4 —
20 MA. Hamucath mporpaMmy yIpaBJCHHS 3aJIBIDKKOH Ha S3bIKe (PYHKIIMOHAIBHBIX OJIOKOBBIX
muarpamm FBD u co3nate BU3yanuzaiuio 00beKTa.

[Ipaktuyeckas padora «IIporpaMMupoBaHie Ha S3bIKE TTOCIIEAOBATENFHBIX (PYHKIIMOHAIBHBIX CXEM
SFC»

3ananue 1. boiinep ympaBnsercs 2 kHonkamu: Ilyck u Crom, B ciiydae HENpeaBHIEHHBIX
CUTyaluil (aBapuu UM Mokapa) Ooilyiep JOKEH aBTOMAaTUUYECKH OTKIIFOYAThCs, IIPU 3TOM CHCTEMa
yIpaBieHUs NOJIaeT TPEBOXKHBIN CUTHAN Ha JIAMITY.

Heo6xomumo: HanucaTte mporpaMmy yripaBiieHHs OOMIEpOM Ha SI3bIKE MOCTIEA0BATEIbHBIX
¢bynkumoHanbHBIX cxeM SFC 1 co3maTh BU3yalu3aIiio 00beKTa.

3ananue 2. Peann3oBaTh IUIABHOE OTKPBITUE W 3aKPBITHE 3aJBUKKH, IIPU 3TOM BBIBECTH
CTETEHb €€ 3aKPhITHS/OTKPBITHS B IPOLIEHTAX U 3HAYEHHUE YIPABIIAIONIErO CUrHalla B AUana3oHe 4 —
20 ™MA. Hamucare mnOporpamMmy YHOpaBJICHUS 3aJBMKKOM Ha A3bIKE MOCIEA0BATEIIbHBIX
¢bynknnonanbHbIX cxeM SFC FBD u coznmath Bu3yanu3aiuio 00beKTa.

[IpakTnueckas paborta «IIporpamMmmMupoBaHre Ha S3bIKE MOCIEAOBATENbHBIX (YHKIIMOHATIBHBIX CXEM
SFC»

3aganue 1. boitnep ynpasisiercs 2 kHonkamu: Ilyck m Crom, B ciydae HENpeIBUACHHBIX
CUTyaluil (aBapuu UM moskapa) Ooilyiep H0JKEH aBTOMAaTHUYECKU OTKJIIOYAThCA, IPH 3TOM CHCTEMa
yIpaBieHUs MOJIaeT TPEBOXKHBIN CUTHAN Ha JIAMITY.

Heob6xonumo: Hamucats nporpammy ympasiieHUs: OOWIEpPOM Ha S3bIKE MOCIIEI0BATEIbHBIX
¢dbyakuroHanbHbIX cxeM SFC u co3maTh BU3yaau3amuio 00beKTa.

3amanue 2. Peanu3oBaTh IMJIaBHOE OTKPHITUE U 3aKPBITHE 33/JBHXKKH, IMPU 3TOM BBIBECTH
CTENEHb €€ 3aKPBITHS/OTKPBITHS B MPOLIEHTAX U 3HAYEHHUE YIPABIAIONIErO CUrHalla B AUana3oHe 4 —
20 ™MA. Hamucate mnporpamMmy YHOpaBJI€HUS 3aJBMKKOM Ha S3bIKE MOCIEI0BATEIIbHBIX
¢dbyakroHanbHbIX cxeM SFC u co3maTh BU3yanu3anuio o0beKTa.

[Ipaktnueckas pabota «lIporpammupoBaHue Ha S3bIKE HEMPEPHIBHBIX (PYHKIMOHAIBHBIX CXEM
CFC»

3ananue 1. boinep ympasnsercs 2 kHonkamu: [lyck u Crom, B ciiydyae HEmpeIBUICHHBIX
cCUTyaluil (aBapuu Uiy nokapa) Ooiisiep J0JDKEH aBTOMATHUYECKU OTKIIIOYAThCA, IPH 3TOM CUCTeEMa
yIpaBJIeHUS MOJAeT TPEBOKHBIN CUTHAN Ha JIAMITY.

Heobxomumo: Hammcate mporpaMmy ympaBiieHHsT OOMIEpOM Ha S3bIKE HEMPEPHIBHBIX
¢dbyaknuonanbHbIX cxeM CFC u co3maTh BU3yaan3alno 00beKTa.

3amanue 2. Peanu3oBaTh MIaBHOE OTKPBITUE W 3aKPHITHE 3aJBMXKKH, MPU STOM BBIBECTH
CTETEHb €€ 3aKPBITHS/OTKPBHITHS B MMPOIICHTAX M 3HAUEHHUE YIPABJISIONIET0 CUTHANIA B JHama3oHne 4 —
20 MA. Hanucath mporpamMmy yIpaBJI€HHS 33JIBUKKOM Ha S3bIKE HEMPEPBIBHBIX (DYHKIIMOHATBHBIX
cxeMm CFC u co3nath BU3yaau3aliio 00beKTa.

IIo pe3yiibTaTaM OTUCTA ITPAKTHICCKUX pa60T BBICTABJIACTCA .



— 7 OamoB, eciu mporpaMMa HamucaHa 0e3 omHMOOK M HMPaBUIBHO CO3aHa BU3YaIH3alHs
IIPOEKTA;

— 6 Oamia, eclii B MPOrpaMMe WM B BU3YAJIU3AlMH MPOCKTA JOMYIICHBI HE3HAYUTEIbHBIC
OIIIMOKU;

— 5 Oamn, ecnu B TporpaMMe M B BU3YAJM3alHUHA TPOEKTA JIOMYIICHBl HE3HAYHTEIHHBIC
OLLIMOKH.

3ammuTa JadopaTopHbIX padoT.

JIabopatopHass pabota «MoOAENMPOBAHUE CUCTEMBI ABTOMATUYECKOIO PETYIMPOBAHUS IOJAYU
HE00X0IMMOT0 KOJIMYECTBA BO3IyXa B TOIIKY KOTJIa Ha SI3bIKE JIMHEWHBIX UHCTPYKIMH |L»

CwmopmemnpoBate CAP cTpykTypsl Ha si3bIKe JUHEHHBIX MHCTpYKIMM IL, m3o0pakeHHoi Ha
pucyHke 1.

@
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—‘ Vpapnenue
‘ 3aJaHHeM

COOTHOIIEHHS
Vls.Qw =K

HA BXOM (g OT Z,/Z;

K KOppekT. per-py no O,

Pucynok 1 - Perynsarop o6miero Bo3ayxa

JlaboparopHas pabota «MoJenupoBaHHE CHCTEMbl aBTOMATHYECKOTO PEryITHpPOBaHUS
MOAaYu HEOOXOJMMOTO KOJMYECTBA BO3AyXa B TOIMKY KOTJA Ha SI3bIKE CTPYKTYPHPOBAHHOTO TEKCTa
ST»

CmopenupoBate CAP cTpyKTyphl Ha SI3bIKE CTPYKTYpHpoBaHHOTO TekcTa ST, n300paxeHHOU
Ha pucyHke 1.

Ha6opaTopHa;1 pa60Ta ((MOI[GHI/IpOBaHI/Ie CUCTCMbI aBTOMATUYCCKOTO PEryjinpOBaHUA
nmogadyu HCO6XOIII/IMOI‘0 KOJIMYCCTBA BO3AyXa B TOIIKY KOTJIa Ha A3BIKC peﬂeﬁHBIX AuarpaMmm LD»



CmonemupoBate CAP cTpyKTypsl Ha SI3BIKE CTPYKTYpUpoBaHHOTO TekcTa ST, n300paxeHHO
Ha pUCyHKe 1.

JlaboparopHas pabota  «MoAeTHUPOBAHHWE CHUCTEMBl AaBTOMATHYECKOTO PETYIUPOBAHUS
101241 HE0OXOAMMOTO KOJIMYECTBA BO3/[yXa B TONKY KOTJIA Ha S3bIKE (DYHKIIMOHAIBHBIX OJOKOBBIX
nuarpamm FBD»

CmonemupoBate CAP CcTpyKTypsl Ha SI3bIKE (PYHKIIMOHAIBHBIX OJOKOBBIX nuarpamm FBD,
n300pakeHHOH Ha prcyHKe 1.

JIabopatopHass pabota  «MoaenupoBaHHE CUCTEMBbl ABTOMATUYECKOIO PpEryJIUpOBaHUS
M0JaYd HEOOXOJUMOro KOJMYECTBAa BO3JyXa B TONKY KOTJa Ha S3bIKE HENPEPHIBHBIX
¢bynkumonanbHbIX cxem CFC»

CmonemupoBate CAP CTpyKTyphl Ha si3pIKe HENpepbIBHBIX (PyHKIHOHANBHBIX cxem CFC,
n300paxxeHHON Ha pucyHke 1.

[Ipumepbl BONIPOCOB SISt 3aLIUTHI:
1. ITpunnun padoter CAP;
2. Ilpunnun padots! [I1U-perynstopa;
3. IIpuHIMN JEeHCTBUS TPEXIO3ULMOHHOTO PEIIE;
4. Oco0eHHOCTH POTPAMMHUPOBAHMS s3bIKax cTanaapTa MOK 61131-3.

[To pe3ynpTaTam 3amuThl JTAOOPATOPHOU PaOOTHI BHICTABIISICTCS:

— 5 GaytoB, ecnu MporpaMMa HarmvcaHa 0e3 OIIMOOK W Ha BCE BOMPOCHI JaHBI IPABUIIHHBIC
OTBETHI, 0€3 HEIOYCTOB;

— 4 06amna, ecnu MporpaMMa HarnvcaHa 0e3 onMOOK ¥ Ha BCE BOMIPOCHI JaHBI OTBETHI, PU ATOM
CyMMapHO JIOIYIIEHO He 0oJiee IBYX OMIMOOK;

— 3 Oamn, ecnu B TIporpaMMe JIOMYIICHBI HE3HAYUTEIbHBIC OIMOKKM M HE MEHee 4YeM Ha
MOJIOBHHY BOTIPOCOB JIaHBI TPABUIIBHBIC OTBETHI, JIMOO MPH OTBETE YACTO JOIYCKAIUCh
OIIIHOKH.

TeopeTnueckass KOHTpoJIbHasi padora «[IporpaMmMupoBaHue aJIrOpuTMOB YIIPABJIECHHSD)

TeopeTrnueckas KOHTpOJIbHASI paboTa coAepKUT 2 Borpoca. Bpems Beinonnenus 40 MUHYT.
[lepeueHb BOMPOCOB TEOPETUUECKON KOHTPOJIbHOM pabOTHI:

1. Onpenenenue [TJIK

2. BXxoabI-BbIXO1bI

3. Pexxum peanbHOro BpeMeHH

4. Ycnous pabdotsr [TJIK

5. Mnrerpauus [1JIK B cuctemy ynpasieHus IpEANPUATUEM
6. Pabounit riuxi [TJIK

7. Bpems peakuuu

8. Ycerpoiictso [TJIK



9. Tumnbl JaHHBIX.

10. Onpenenenrne KOMIOHEHTA OpraHu3aly IporpaMm

11. ®ynkuuun. @yHKIHoOHaNbHBIE O50KH. [Iporpammbl

12. SI3bIk MUHEHHBIX HHCTPYKUUH. DopMaT HHCTPYKIMHU. AKKyMYyJsiTop. OnepaTopsl
13. CtpykrypupoBannbiii TekcT. Boipaxkenus. [lopsaok. Onepatopsl. Lukiist

14. Peneiinbie muarpammsl. Lenu. [lopspok BemonHeHHs. OCOOCHHOCTH pealli3aiuy

15. ®ynkunoHanbHble 010K0BbIE TuarpaMMel. OToOpaskenue. [lopsaok BeIOTHEHUS.
Beipaxenus

16. [locnenoBarensHble pyHKIIMOHATBHBIE cxeMbl. [llaru. [Tepexossr. [leficTBust

17. AnropuTM™MBI

ITo pe3ynbTaTaM BBIMOJTHEHUS TEOPETUUECKONW KOHTPOJIBbHON PabOThI BHICTABIISACTCS

— 26 Ga/IoB, eciu Ha JiBa BOTIpOCa JaHbI TPaBUIILHBIC OTBETHI, 0€3 HEJI0UETOB;

— 11-25 GannoB, eciv Ha OJWUH BOTPOC JaH MPaBUJIBHBIM OTBET, a HA JIPYrol BOMpPOC JaH
OTBET C HEJIOYETAMU;

— 10 6amnoB, eciu AaH OTBET TOJBKO HA OJWH BOIPOC WJIM JaHBI OTBETHI Ha 00a Bompoca ¢
HEIOYETAMU.
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